Exploring the potential of the monobody scaffold: effects of loop elongation on the stability of a fibronectin type III domain.
The tenth fibronectin type III domain of human fibronectin (FNfn10) is a small, monomeric beta-sandwich protein, similar to the immunoglobulins. We have developed small antibody mimics, 'monobodies', using FNfn10 as a scaffold. We initially altered two loops of FNfn10 that are structurally equivalent to two of the hypervariable loops of the immunoglobulin domain. In order to assess the possibility of utilizing other loops in FNfn10 for target binding, we determined the effects of the elongation of each loop on the conformational stability of FNfn10. We found that all six loops of FNfn10 allowed the introduction of four glycine residues while retaining the global fold. Insertions in the AB and FG loops exhibited very small degrees of destabilization, comparable to or less than predicted entropic penalties due to the elongation, suggesting the absence of stabilizing interactions in these loops in wild-type FNfn10. Insertions in the BC, CD and DE loops, respectively, resulted in modest destabilization. In contrast, the EF loop elongation was highly destabilizing, consistent with previous studies showing the presence of stabilizing interactions in this loop. These results suggest that all loops, except for the EF loop, can be used for engineering a binding site, thus demonstrating excellent properties of the monobody scaffold.